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CHAPTER  I 


INTRODUCTION 


.  .  .  the  Soviet  Union  may  see  the  early  and  middle 
1980s  as  a  period  of  transitory  but  useful  military 
advantage.  During  the  period,  there  will  be  no  short¬ 
age  of  opportunities  for  potential  exploitation  by  the 
Soviet  Union  and  its  allies  and  clients.  The  under¬ 
developed  world  is  rife  with  political,  economic,  and 
social  instabilities;  and  the  developed  and  under¬ 
developed  nations  alike  are  dependent  on  oil  from  the 
Persian  Gulf.  It  would  be  optimistic  to  assume  that 
a  militarily  superior  Soviet  Union  will  be  willing 
to  forego  all  such  opportunities  to  diminish  the 
global  presence  of  the  United  States  and  to  extend  its 
own  influence  over  additional  peoples  and  resources. 

— Military  Posture  for  FY  1982, 
Joint  Chiefs  of  Staff  of  the 
United  States  Armed  Forces 


The  United  States  Department  of  Defense  (DOD) 
faces  unprecedented  challenges  of  its  military  capability 
in  light  of  an  awesome  Soviet  armed  forces  growth  rate. 
Perhaps  now  more  than  at  any  other  point  in  American 
history,  the  nation  and  the  free  world  depend  on  U.S. 
military  might  to  provide  a  credible  deterrent  for  armed 
aggression  by  the  Soviet  Union  and  its  allies.  A  greater 
emphasis  on  improving  American  conventional  forces  is  one 
major  response  to  this  increased  Soviet  threat.  In  fact, 
more  plans  to  increase  conventional  readiness  are  cur¬ 
rently  under  way  than  at  any  time  since  the  Vietnam  era 
(2;92).  Former  Secretary  of  Defense  Harold  Brown  describes 


this  readiness  as  "the  ability  to  deploy  and  to  employ  our 
forces  effectively  without  unacceptable  delays  [2:91]." 

The  U.S.  Air  Force  tactical  fighter  forces  pro¬ 
vide  a  significant  input  to  overall  conventional  force 
readiness.  These  tactical  fighter  forces  presently  con¬ 
sist  of  26  active  and  11  reserve  wings  with  2514  assigned 
fighter  aircraft  (5:85) .  The  current  philosophy  for  main¬ 
taining  these  aircraft  is  entitled  the  Production  Oriented 
Maintenance  Organization  (POMO) .  This  concept  uses  a  decen 
tralized  structure  for  production  decision  making  and 
relaxes  traditional  mechanic  job  specialization  on  the 
flightline.  POMO  has  now  been  adopted  by  all  tactical 
fighter  and  intercepter  units  in  the  Tactical  Air  Command 
(TAC) ,  U.S.  Air  Forces  in  Europe  (USAFE) ,  Pacific  Air 
Forces  (PACAF) ,  and  Alaskan  Air  Command  (AAC)  (7:298). 

The  POMO  maintenance  concept  actually  evolved 
from  a  broader  Air  Staff  directed  maintenance  management 
initiative  called  the  Maintenance  Posture  Improvement  Pro¬ 
gram  (MPIP) .  The  program  placed  great  emphasis  on 
strengthening  U.S.  Air  Force  readiness  by  improving  air¬ 
craft  maintenance  effectiveness  (7:298).  The  anticipated 
increase  in  effectiveness  was  to  result  from  POMO's 
improved  rates  of  flightline  productivity  and  increased 
maintenance  quality  (3:2).  This  research  effort  is 
expressly  designed  to  investigate  whether  or  not  POMO  has 


achieved  its  objectives  of  increased  maintenance  produc 
tivity  and  quality. 


Problem  Statement 

Since  its  implementation  during  the  middle  to  late 
1970s,  POMO's  effectiveness  for  increasing  maintenance 
productivity  and  quality  has  remained  largely  unknown. 
Implementing  and  adjusting  to  the  new  POMO  organizational 
structure  was  no  small  task  for  any  tactical  fighter  wing's 
maintenance  complex.  Some  degree  of  disorder  and  disrup¬ 
tion  of  routine  maintenance  operations  which  accompany  such 
a  major  organizational  change  was  unavoidable.  Due  to 
these  disturbances,  previous  research  results  from  POMO's 
initial  periods  may  be  incomplete  or  invalid.  Additionally 
no  studies  of  POMO's  long  term,  lasting  effects  on  main¬ 
tenance  productivity  and  quality  have  yet  been  performed. 
Therefore,  the  complete  effects  of  changing  from  the  tra¬ 
ditional  to  the  POMO  organization  are  not  presently  known. 

Research  Objective 

The  objective  of  this  research  effort  is  to  ana¬ 


lyze  indicators  of  maintenance  productivity  and  quality  to 
determine  whether  POMO  is  actually  an  improvement  over  the 
traditional  maintenance  organization. 


Terms  and  Definitions 


Several  aircraft  maintenance  related  terms, 
acronyms,  and  phrases  are  found  throughout  this  research 
report.  Those  which  require  definition  or  further  clari¬ 
fication  appear  in  this  section. 

1.  Air  Abort.  The  failure  of  an  aircraft  to 
complete  its  assigned  mission  due  to  equipment  failure  or 
condition  (after  takeoff) . 

2.  Air  Abort  Rate.  The  number  of  Air  Aborts 
divided  by  the  number  of  Sorties  flown. 

3.  Average  Turnaround  Time.  The  total  Turn¬ 
around  Time  divided  by  the  total  number  of  aircraft  which 
are  Code-3  Breaks. 

4 .  Cannibalization .  The  removal  of  a  serviceable 
part  from  an  aircraft  or  am  uninstalled  jet  engine  for 
installation  on  another  aircraft  or  installed  engine. 

5.  Cannibalization  Rate.  The  number  of  canni¬ 
bal  izations  divided  by  the  number  of  sorties  times  one- 
hundred  for  a  specified  period. 

6.  Code-3  Break.  An  aircraft  grounding  condition 
which  results  from  one  or  more  equipment  malfunctions  or 
failures.  All  such  discrepancies  must  be  corrected  before 
the  code-3  aircraft  may  be  flown  again. 

7.  Code-3  Break  Rate.  The  number  of  aircraft 
which  are  Code-3  Breaks  divided  by  the  total  of  Ground 
Aborts  plus  Sorties  flown. 
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8.  Full  Mission  Capable  (FMS) .  A  status  code 
meaning  that  all  aircraft  systems  required  to  accomplish 
all  primary  missions  are  operable. 

9.  Full  Mission  Capable  Rate.  The  total  amount 
of  time  that  all  aircraft  are  Full  Mission  Capable  divided 
by  the  total  amount  of  time  that  the  aircraft  are 
physically  possessed  by  a  unit. 

10.  Ground  Abort.  The  failure  of  an  aircraft  to 
launch  or  take  off  due  to  equipment  failure  or  condition 
after  the  aircraft  has  been  declared  ready  for  flight. 

11.  Ground  Abort  Rate.  The  number  of  Ground  Aborts 
divided  by  the  sum  of  Sorties  flown  and  Ground  Aborts. 

12.  Man-Hours  per  Flying  Hour  (MH/FH) .  The 
number  of  maintenance  man-hours  spent  working  directly 

on  aircraft  or  aircraft  related  subsystems  divided  by  the 
number  of  flying  hours  for  a  specified  period. 

13.  Not  Mission  Capable,  Maintenance  (NMCM) .  A 
status  code  meaning  that  the  aircraft  cannot  perform  any 
of  its  primary  missions  due  to  required  maintenance.  Two 
types  of  NMCM  can  occur.  NMCM  "Unscheduled"  (NMCM-U) 
generally  implies  that  the  aircraft  developed  an  unantici¬ 
pated  maintenance  problem.  A  "Scheduled"  NMCM  condition 
(NMCM-S)  refers  to  maintenance,  grounding  the  aircraft, 
which  has  been  planned  ahead  of  time. 

14.  Not  Mission  Capable,  Maintenance  Rate.  The 
total  amount  of  time  that  aircraft  are  Not  Mission 
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Capable  for  Maintenance  divided  by  the  total  amount  of  time 
that  the  aircraft  are  physically  possessed  by  a  unit.  The 
overall  NMCM  Rate  is  the  sum  of  the  NMCM  Rates  for  both 
Scheduled  and  Unscheduled  maintenance. 

15.  Partial  Mission  Capable  (PMC) .  A  status  code 
meaning  that  the  system  or  equipment  has  systems  working 
that  are  needed  to  perform  at  least  one,  but  not  all,  of 
its  primary  missions.  It  may  be  further  identified  by  the 
following  reason  codes:  maintenance  (M) ,  supply  (S) ,  or 
both  (B) . 

16.  Repeat  Discrepancy.  Any  identical  or  closely 
related  equipment  malfunction  or  failure  of  the  same  com¬ 
ponent  or  subsystem  which  occurs  on  two  successive  flights. 

17.  Repeat  Discrepancy  Rate.  The  total  number  of 
Repeat  Discrepancies  divided  by  the  total  Sorties  flown 
plus  Ground  Aborts. 

18.  Scheduling  Effectiveness  Rate.  The  total 
Sorties  scheduled  plus  unit  controllable  additions  minus 
unit  controllable  deviations,  divided  by  the  sum  of 
Sorties  scheduled  plus  unit  controllable  additions.  The 
"unit"  here  refers  to  both  operations  and  maintenance 
organizations . 

19.  Sortie.  The  flight  of  a  single  aircraft  from 
its  initial  takeoff  to  engine  shutdown. 


20.  Turnaround  Time.  The  amount  of  time  required 


to  correct  all  discrepancies  that  prevent  an  aircraft  from 
performing  its  primary  missions. 

Research  Hypotheses 

This  investigation  divides  the  subject  of  POMO 
effectiveness  into  two  major  areas.  First,  a  total  of  six 
hypotheses  are  examined  in  regard  to  POMO's  hoped-for 
increases  in  maintenance  productivity.  The  second  cate¬ 
gory  measuring  the  concept's  effectiveness  uses  four 
hypotheses  dealing  with  the  resulting  maintenance  quality. 
The  authors  hypothesize  these  ten  effects  based  primarily 
upon  the  theorized  advantages  of  implementing  POMO.  A 
more  in-depth  discussion  of  each  hypothesis  is  provided  in 
Chapter  III. 

Productivity  Hypotheses 

1.  Full  Mission  Capable  (FMC)  Rates  will  increase. 

2.  Average  Turnaround  Times  (ATT)  will  decrease. 

3.  Not  Mission  Capable,  Maintenance-Unscheduled 
(NMCM-U)  Rates  will  decrease. 

4.  Not  Mission  Capable,  Maintenance-Scheduled 
(NMCM-S)  Rates  will  decrease. 

5.  Aircraft  Scheduling  Effectiveness  will 
increase. 

6.  Maintenance  Mem-hours  per  Flying  Hour  will 
decrease . 
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•theses 


Ground  Abort  Rates  will  decrease. 
Air  Abort  Rates  will  decrease. 
Code-3  Break  Rates  will  decrease. 
Cannibalization  Rates  will  decrease 


CHAPTER  II 


BACKGROUND 

The  very  title.  Production  Oriented  Maintenance 
Organization,  infers  a  focus  on  effective  incorporation  of 
all  available  maintenance  resources  in  order  to  increase 
output.  Thousands  of  Air  Force  members  now  work  under  a 
POMO  environment,  since  four  major  air  commands  with  tacti¬ 
cal  aircraft  have  transitioned  to  the  concept  (7:298). 

This  section  provides  a  brief  historical  background  which 
traces  POMO's  development  and  outlines  research  efforts 
directed  at  assessing  the  concept's  contributions  to  air¬ 
craft  maintenance. 

Military  aircraft  maintenance  has  evolved  dra¬ 
matically  throughout  the  past  70  years  in  the  Army  Air 
Force  and  the  United  States  Air  Force  (11:48) .  Diener 
and  Hood  observed  that  maintenance  management  concepts  have 
continually  oscillated  between  using  mechanics  of  the  total 
aircraft  system  and  using  specialists  for  each  major  sys¬ 
tem  (3:7).  For  example,  prior  to  the  crew  chief  system 
which  began  after  World  War  I,  Townsend  found  that  the 
pilot  actually  maintained  his  own  aircraft  (11:48).  Soon, 
however,  the  pilots  began  developing  air  tactics  and  could 
no  longer  be  full-time  mechanics.  The  senior 
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noncommissioned  officer  and  his  "crew"  became  the  experts 
for  all  aircraft  systems  (11:49-50).  This  concept  was  pri¬ 
marily  a  generalized  approach  to  maintenance  which 
required  mechanics  or  small  teams  of  mechanics  to  perform 
all  maintenance  functions  necessary  for  the  upkeep  of  their 
assigned  aircraft.  Each  maintenance  technician  performed 
a  wide  variety  of  tasks. 

A  move  from  a  generalized  maintenance  concept  to 
a  specialized  maintenance  concept  began  during  World 
War  II.  The  need  to  repair  aircraft  quickly  and  to  train 
thousands  of  aircraft  mechanics  produced  a  time  con¬ 
straint  which  required  immediate  attention.  Steps  were 
taken  to  design  a  "production  line"  type  training  pro¬ 
gram  in  which  mechanics  learned  only  special  tasks.  Gone 
were  the  days  when  one  man  could  maintain  an  entire  air¬ 
plane  (11:26).  A  modified  crew  chief  system  resulted 
and  specialists  became  available  for  repairing  specific 
systems  (11:50).  This  specialist  concept  persisted  after 
the  war  in  spite  of  serious  maintenance  manpower  reduc¬ 
tions.  Less  emphasis  was  placed  upon  maintaining  strong 
centralized  control  of  systems  specialists  following  the 
war  (3:10) .  Finally,  in  1959,  the  specialized  mainte¬ 
nance  concept  became  standard  throughout  the  Air  Force 
and  was  governed  by  Air  Force  Manual  (AFM)  66-1  as  the 
"traditional  aircraft  maintenance  management  system" 

(7:296) . 
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The  traditional  aircraft  maintenance  organization, 
now  governed  by  Air  Force  Regulation  (AFR)  66-1,  is  still 
used  by  the  Military  Airlift  Command  and  the  Strategic 
Air  Command.  It  is  composed  of  three  specialist  squad¬ 
rons  plus  one  squadron  of  personnel  to  accomplish  the  more 
general  crew  chief  type  duties.  Aircraft  avionics  such  as 
radar,  navigation,  or  fire  control  systems  are  maintained 
by  specialists  in  the  Avionics  Maintenance  Squadron  (AMS) . 
Two  other  specialist  squadrons  are  the  Field  Maintenance 
Squadron  (FMS)  and  the  Munitions  Maintenance  Squadron  (MMS) . 
FMS  is  tasked  to  perform  all  maintenance  not  associated 
with  avionics  or  weapons,  whether  on  or  off  the  aircraft. 

Its  branches  include  such  specialists  as  sheetmetal, 
engine,  and  hydraulic  repairmen.  Aircraft  weapons  and 
their  support  equipment  are  the  responsibility  of  munitions 
specialists  in  MMS.  These  munitions  experts  are  further 
divided  into  branches  for  both  weapons  handling  and 
storage.  The  overall  condition  of  the  aircraft,  however, 
remains  the  responsibility  of  the  individual  crew  chief 
who  is  assigned  to  the  nonspecialized  Organizational  Main¬ 
tenance  Squadron  (OMS) .  Here  lie  the  routine  tasks  of 
inspecting,  servicing,  launching  and  recovering  the  air¬ 
craft. 

With  specialists  dispersed  to  their  respective 
squadrons,  a  strong  Maintenance  Control  function  is 
required  to  orchestrate  their  work  loads  in  detail. 
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Effectively  perpetuating  this  centralized  control  is  a 
formidable  task,  and  a  weak  or  inefficient  controlling 
unit  can  lead  to  a  lack  of  overall  maintenance  coordina¬ 
tion  and  productivity  (7:298).  This  problem  becomes 
especially  acute  for  tactical  air  forces  which  depend 
on  timely  generation  and  regeneration  of  a  large  number 
of  sorties  (1:75-76)  . 

The  specialist  concept  does  afford  several  advan¬ 
tages  to  the  maintenance  organization,  however.  For 
example,  economies  of  scale  for  labor  are  realized  by 
pooling  like  skills  in  each  of  the  AMS,  FMS  and  MMS 
branches.  Centralizing  specialist  personnel  in  this  way 
provides  a  wealth  of  experience  for  tackling  even  the 
most  complicated  maintenance  problems.  Less  specialist 
equipment  is  needed  in  the  AFR  66-1  organization  since 
it  is  also  centrally  controlled.  If  specialists  are  not 
needed  to  work  with  their  systems  in  aircraft  on  the 
flightline,  they  can  repair  failed  components  in  their 
own  shops.  Under  the  AFR  66-1  organization  then,  special¬ 
ists  are  very  versatile  in  accomplishing  either  on  or 
off  aircraft  maintenance  for  their  respective  systems. 
Labor  and  equipment  efficiencies  can  both  be  achieved  in 
the  highly  centralized  environment. 

The  post-Vietnam  period  brought  a  military  draw¬ 
down  that  directly  affected  aircraft  maintenance  per¬ 
formed  under  the  traditional  maintenance  concept.  Defense 
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outlays  as  a  percent  of  total  federal  outlays  declined 
from  43.3  percent  in  1968  to  28.8  percent  in  1974  (10:135). 
Cuts  took  place  in  every  defense  category  from  funding 
for  spare  parts  to  number  of  authorized  personnel.  In 
spite  of  great  decreases  in  manpower,  maintenance  organi¬ 
zations  were  required  to  achieve  even  higher  levels  of 
maintenance  productivity  and  quality  (1:75-76) .  Diffi¬ 
culties  encountered  in  attaining  these  levels  and  in 
satisfying  other  mission  requirements,  such  as  adequately 
supporting  deployments,  prompted  the  Air  Staff  to  search 
for  a  new  maintenance  management  system  in  1974.  This 
effort,  officially  called  the  Maintenance  Posture  Improve¬ 
ment  Program  (MPIP) ,  focused  on  ways  of  improving  Air 
Force  mobility  and  increasing  limited  manpower  effective¬ 
ness.  The  Production  Oriented  Maintenance  Organization 
(POMO)  became  a  productivity  centered  outgrowth  of  MPIP 
initiatives  (7:298). 

POMO  is  a  fundamental  reorganization  of  the  entire 
traditional  maintenance  management  system.  Air  Force 
Regulation  (AFR)  66-5  states  that  POMO  is  specifically 
"designed  to  meet  the  peculiar  combat  needs  of  the  tacti¬ 
cal  air  forces  [12 :p. 1-1] . "  Maintenance  Control  is 
relieved  of  the  detailed  coordinations  required  under 
AFR  66-1  because  POMO  decision  making  is  placed  at  the 
lowest  possible  level.  Further  decentralization  occurs 
as  maintenance  personnel  and  equipment  are  divided  into 


two  production  elements.  The  indirect  production  ele¬ 
ment  performs  virtually  all  off-aircraft  maintenance  and 
10  to  35  percent  of  all  on-aircraft  work  (7:298),  and  is 
composed  of  the  Component  Repair  Squadron  (CRS)  and  the 
Equipment  Maintenance  Squadron  (EMS) .  CRS  is  responsible 
for  repairing  avionics  and  aircraft  systems  components 
plus  in-shop  jet  engine  and  fabrication  activities.  Air¬ 
craft  phase  inspection,  fuel  and  egress  systems,  all 
ground  equipment,  and  munitions  belong  to  EMS  under  the 
POMO  concept. 

The  direct  production  element  of  POMO  consists 
of  one  Aircraft  Generation  Squadron  (AGS)  and  reveals 
the  most  observable  departure  from  the  AFR  66-1  specialist 
concept.  AGS  exists  primarily  to  launch  and  recover 
sorties,  but  is  decidedly  different  from  OMS,  its  pre¬ 
decessor.  In  addition  to  the  crew  chiefs,  AGS  is  assigned 
specialists  from  the  former  AMS,  FMS,  and  MMS  to  work  on 
aircraft  problems  directly  related  to  sortie  production. 
When  not  performing  tasks  within  their  own  field,  these 
specialists  assist  in  launch  and  recovery  operations. 

A  major  portion  of  maintenance  production  decision  making 
now  occurs  on  the  flightline  itself  in  AGS. 

The  planned  decentralized  structure  of  a  POMO 
unit  theoretically  lends  itself  to  several  advantages  in 
productivity  compared  to  a  centralized  traditional  main¬ 
tenance  organization.  Kenney  summed  up  these  advantages 


as  significant  decreases  in  time  required  for  specialist 
dispatches  and  a  better  control  of  maintenance  work  loads 
by  flightline  personnel  (6:9).  He  also  believed  that  the 
greatest  potential  benefit  of  the  POMO  structure  lies  in 
quick  aircraft  repair  times  which  can  increase  sortie 
production  (6:12).  Dr.  Larry  Wall  believed  that  because 
the  concept  lowers  the  decision-making  level  to  the  pro¬ 
duction  units  themselves,  a  new  freedom  from  higher  man¬ 
agement  encourages  increased  productivity  and  quality. 
Junior  officers  and  senior  enlisted  personnel  should 
perform  more  effectively  with  this  increased  responsibil¬ 
ity  and  accountability  (13) . 

Possible  disadvantages  of  converting  to  the  POMO 
concept  were  found  in  the  areas  of  equipment  and  personnel 
resources.  As  specialists  moved  from  their  shop  areas 
to  the  various  AGS  branches,  more  equipment  peculiar  to 
their  specialties  had  to  be  made  available  to  accommodate 
many  new  decentralized  locations.  Specialists  assigned 
to  AGS  may  find  it  difficult  to  maintain  proficiency  in 
their  primary  skills  since  they  now  regularly  perform 
many  crew  chief  duties.  Often  a  specialist  on  the  flight¬ 
line  may  not  even  be  assigned  a  supervisor  of  his  or  her 
own  expertise.  Training  and  skill  proficiency  problems 
leading  to  poor  quality  of  maintenance  could  be  a  natural 
outgrowth  of  such  skill  mismatches.  Eventually,  an  AGS 
branch  supervisor  may  find  it  difficult  to  properly  man 
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all  work  shifts  with  experienced  specialists.  Finally, 
a  span  of  control  supervision  problem  may  occur  within 
AGS  since  new  specialist  authorizations  increased  the 
squadron's  size  considerably  (7:299). 

Proponents  of  POMO  are  confident  that  the  con¬ 
cept's  merits  outweigh  its  disadvantages.  Whether  or 
not  this  argument  is  valid  was  investigated  by  this 
study  in  quantitative  terms. 

Finally,  an  important  consideration  of  converting 
to  a  POMO  type  organization  not  addressed  in  detail  within 
the  realm  of  this  study  is  POMO's  effect  on  the  deploy¬ 
ment  capability  of  a  flying  organization.  According  to 
AFR  66-5,  increasing  deployment  capability  is  also  a 
primary  goal  of  POMO  (12:p.l-l).  Proponents  assert  that 
POMO  will  increase  the  Air  Force's  tactical  deployment 
capability. 
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CHAPTER  III 


METHODOLOGY 

The  purpose  of  this  chapter  is  to  describe  the 
methodology  used  in  determining  the  effects  of  the  POMO 
maintenance  management  concept  on  several  selected  hypo¬ 
thesis  variables.  This  study  was  intended  to  determine 
whether  or  not  maintenance  productivity  and  quality  have 
been  affected  by  the  change  in  organizational  structure. 
Productivity  indicator  and  quality  indicator  type  hypo¬ 
theses  were  analyzed  using  actual  data  from  aircraft  main¬ 
tenance  operations.  This  chapter  includes  an  overview  of 
the  research  design,  identification  and  explanation  of 
the  test  groups,  discussion  of  the  hypotheses,  data  col¬ 
lection,  data  analysis,  and  research  assumptions  and 
limitations. 


Research  Design 

Numerical  data  representing  aircraft  maintenance 
operations  prior  to  and  following  POMO  implementation  was 
analyzed.  The  data  were  divided  into  three  separate 
periods  including  a  pre-POMO  group,  post-POMO  group,  and 
post-post-POMO  group.  Using  the  third  (post-post-POMO) 
set  of  data  allowed  more  detailed  analysis  and  better 
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determination  of  POMO*s  continuing  effects  on  aircraft 
maintenance. 

The  universe  for  this  study  was  all  USAF  fighter 
intercepter  units.  All  active  duty  USAF  F-106  fighter 
intercepter  squadrons  (FIS)  served  as  the  target  population. 
This  study  examined  five  such  F-106  squadrons  in  the  United 
States:  the  5th  FIS  at  Minot  AFB,  North  Dakota;  the  48th 
FIS  at  Langley  AFB,  Virginia;  the  49th  FIS  at  Griffiss  AFB, 
New  York;  the  87th  FIS  at  K.  I.  Sawyer  AFB,  Michigan;  and 
the  318th  FIS  at  McChord  AFB,  Washington.  It  should  be 
noted  here  that  the  48th  FIS  at  Langley  AFB  actually  con¬ 
verted  from  the  F-106  to  the  F-15A  in  the  spring  of  1982. 
However,  for  purposes  of  this  research  effort,  the  48th 
FIS  was  included  in  the  population  since  its  F-106  main¬ 
tenance  data  was  available  through  December  of  1981. 
Therefore,  December  1981  was  considered  the  cutoff  date 
for  the  data  time  frame  in  this  study. 

The  three  groups  of  data  were  used  to  sample  three 
distinct  time  periods.  Maintenance  data  in  the  pre-POMO 
group  were  collected  from  January  1977  through  December 
1977.  The  post-POMO  group  data  were  taken  from  January 
1979  through  December  1979,  and  the  post-post-POMO  group 
data  ran  from  January  1981  through  December  1981.  Sta¬ 
tistical  tests  were  performed  on  these  three  data  groups 
to  determine  whether  or  not  significant  differences  existed 
between  the  periods  referenced.  Additional  statistical 
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tests  were  performed  comparing  the  pre-POMO  data  with  the 
post-post-POMO  data  to  detect  any  long-term  increases  or 
decreases  in  maintenance  management  indicators  since  POMO's 
institution. 


Explanation  of  Population 

The  test  population  of  all  active  duty  F-106 
fighter  intercepter  squadrons  was  selected  for  several 
reasons.  First,  this  population  was  nearly  identical  to 
that  used  in  previous  POMO  research  (3:23).  Testing  the 
same  units  could  shed  additional  light  on  the  largely  incon¬ 
clusive  results  from  these  earlier  studies.  These  earlier 
results  could  also  be  supported  or  invalidated  by  the  find¬ 
ings  of  this  current  research. 

Secondly,  the  F-106  units  were  particularly  well 
suited  to  the  POMO  concept  due  to  their  size  and  overall 
structure.  An  F-106  FIS  is  normally  a  tenant  unit  assigned 
only  400  to  500  personnel  to  perform  all  squadron  func¬ 
tions.  Individual  maintenance  branches  serve  in  place  of 
the  full-scale  maintenance  squadrons  found  in  the  much 
larger  tactical  fighter  wing.  The  smaller  scale  of  the 
Air  Defense-Tactical  Air  Command  (ADTAC)  FIS  can  be  a  prime 
contributor  to  better  unit  identity,  comradery,  and  a  sense 
of  mission  among  operations  and  maintenance  personnel. 
Therefore,  if  POMO  decentralized  maintenance  works,  it  may 
work  at  an  ADTAC  FIS.  It  is  important  to  recognize, 
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however,  that  POMO's  suitability  to  the  F-106  FIS  environ¬ 
ment  may  not  hold  true  for  an  F-15  or  F-16  wing.  Such  a 
tactical  fighter  wing  is  much  larger  than  the  typical  FIS 
in  terms  of  both  personnel  and  equipment.  Consequently, 
advantages  enjoyed  by  an  FIS  may  not  all  be  realized  by  a 
larger  fighter  organization. 

A  third  reason  for  choosing  the  active  duty  FISs 
for  a  test  population  was  due  to  their  stable  operations. 
The  ADTAC  air  defense  mission  does  not  require  overseas 
rotations  and  the  duration  of  FIS  deployments  is  generally 
shorter  than  their  tactical  fighting  counterparts.  Addi¬ 
tionally,  since  the  F-106  was  developed  in  the  mid-1950s, 
the  majority  of  its  maintenance  problems  have  been  encoun¬ 
tered  in  the  past.  The  aircraft’s  longevity  is  accompanied 
by  a  complete  maintenance  history  which  provides  more  sta¬ 
bility  to  FIS  aircraft  maintenance.  Mission  stability  and 
aircraft  longevity  associated  with  the  F-106  FISs  allowed 
less  distortion  of  the  maintenance  data  used  to  test  the 
research  hypotheses  of  this  study. 

The  overall  goal  of  this  research  design  was  to 
develop  a  methodology  that  could  evaluate  the  impact  of 
implementing  the  POMO  concept  at  an  ADTAC  FIS.  Specific 
data  analysis  methods  and  techniques  for  the  methodology 
are  discussed  later  in  this  chapter.  First,  however,  the 
next  section  presents  discussions  of  the  research 


hypotheses  and  how  they  relate  to  the  goals  of  the  POMO 
maintenance  concept. 

Discussion  of  Hypotheses 

Aircraft  maintenance  data  is  created  at  the  lowest 
working  level  in  each  maintenance  organization.  Peri¬ 
odically,  the  units  then  pass  the  data  on  to  their  respec¬ 
tive  major  air  commands  where  it  is  processed  and  ana¬ 
lyzed.  Most  of  this  data  is  in  the  quantitative  form  of 
rates  and  numbers  which  are  scrutinized  to  detect  trends 
in  the  productivity  and  quality  of  current  aircraft  main¬ 
tenance.  The  rates  and  numbers  are  all  assigned  to  cer¬ 
tain  management  categories  such  as  "full  mission  capable" 
(FMC)  rate  or  "number  of  air  aborts."  Hereafter  these 
categories  are  referred  to  as  research  hypothesis  vari¬ 
ables.  Ten  such  hypothesis  variables  were  selected  in  this 
study  for  analyzing  what  impact  the  POMO  concept  has  had 
on  ADTAC  aircraft  maintenance.  Six  research  hypotheses 
relate  to  levels  of  maintenance  productivity  and  four 
concern  quality  levels  of  aircraft  maintenance.  Comparing 
maintenance  data  for  different  time  periods  should  indi¬ 
cate  whether  or  not  POMO  has  produced  a  positive,  negative, 
or  neutral  effect  on  ADTAC  F-106  FIS  maintenance. 

Productivity  Hypotheses 

Hypothesis  1.  Full  Mission  Capable  (FMC)  Rate  will 
increase.  The  hypothesis  variable  is  the  FMC  Rate  which 
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indicates  sortie  generation  capability.  As  the  FMC  Rate 
increases ,  more  mission  capable  aircraft  become  available 
for  sortie  generation.  Provided  that  manpower  levels  and 
FIS  contracted  flying  hours  remain  constant,  a  higher  FMC 
Rate  produces  more  available  aircraft.  Such  a  boost  in 
the  number  of  aircraft  available  to  be  flown  is  a  primary 
goal  of  the  POMO  concept. 

Hypothesis  2.  Average  Turnaround  Times  (ATT)  will 
decrease.  The  hypothesis  variable  is  the  ATT  or  the 
average  time  required  to  return  an  aircraft  to  flyable 
status.  This  figure  is  calculated  by  dividing  the  total 
turnaround  time  by  the  total  number  of  Code-3  breaks.  AT' 
reflects  maintenance  productivity  by  revealing  increases 
or  decreases  in  the  average  repair  rate  for  non-flyable 
aircraft.  More  sorties  can  be  produced  if  aircraft 
grounded  due  to  maintenance  problems  are  returned  to  fly- 
able  condition  at  a  higher  rate.  The  POMO  concept  sug¬ 
gests  that  ATT  will  be  less  with  its  new  organizational 
structure.  Valuable  repair  time  previously  lost  waiting 
for  specialists  to  be  dispatched  is  now  recovered  since 
many  specialists  are  assigned  to  flightline  units.  Thus, 
under  POMO  the  ATT  decreases  as  maintenance  productivity 
increases. 

Hypothesis  3.  Not  Mission  Capable,  Maintenance- 


variable  is  the  NMCM-U  Rate.  POMO  claims  to  better 
utilize  maintenance  personnel  by  assigning  specialists 
directly  to  the  flightline.  Time  and  manpower  efficien¬ 
cies  gained  by  the  new  arrangement  will  decrease  NMCM 
time  required  to  correct  the  unscheduled  (U)  maintenance 
problems.  The  potential  for  generating  and  flying  more 
sorties  is  greater  with  a  lower  NMCM-U  Rate. 

Hypothesis  4.  Not  Mission  Capable,  Maintenance- 
Scheduled  (NMCM-S)  Rates  will  decrease.  The  hypothesis 
variable  is  the  NMCM-S  Rate.  POMO's  improved  maintenance 
productivity  will  allow  aircraft  grounded  for  routine 
scheduled  maintenance  to  be  returned  to  service  more 
quickly.  Thus,  less  NMCM  time  is  required  and  the  NMCM-S 
Rate  will  decrease. 

It  should  be  noted  that,  as  more  sorties  are 
generated  and  flown,  more  maintenance  discrepancies,  which 
must  be  repaired,  occur.  Flying  hours  between  routine 
scheduled  maintenance  are  also  expended  more  rapidly. 
However,  in  peacetime  the  number  of  sorties  scheduled 
depends  on  flying  hour  authorizations  allotted  to  units 
by  their  respective  major  commands.  When  actual  con¬ 
tracted  flying  hours  were  subjected  to  Duncan's  Multiple 
Range  Test,  means  for  the  data  were  nearly  identical  for 
the  pre-POMO,  461  hours;  and  post-post-POMO,  464  hours. 
Period  2  (post-POMO)  had  a  higher  mean  of  492  hours 


contracted  (see  Appendix  B) .  This  increased  flying  time 
may  partially  account  for  the  lower  Average  Turnaround 
Time  and  higher  Air  Abort  rate  and  Code-3  rate  for  Period  2 
(Table  1  in  Chapter  IV) .  In  the  long  run,  however,  con¬ 
tract  flying  hours  remained  virtually  unchanged. 

Hypothesis  5.  Aircraft  Scheduling  Effectiveness 
will  increase.  The  hypothesis  variable  is  the  Scheduling 
Effectiveness  Rate  or  total  sorties  scheduled  and  flown 
divided  by  total  sorties  scheduled.  A  major  premise  of 
the  POMO  concept  is  that  there  will  be  an  increase  in  the 
effective  use  of  all  maintenance  resources.  Theoretically, 
aircraft  schedulers  can  make  better  forecasts  for  assign¬ 
ing  tail  numbers  to  a  flying  schedule  since,  with  a  higher 
FMC  Rate  and  lower  NMCM  Rates,  more  aircraft  are  available 
to  be  flown. 

Hypothesis  6.  Man-hours  per  Flying  Hour  (MH/FH) 
will  decrease.  The  hypothesis  variable,  MH/FH,  is  the 
ratio  of  direct  maintenance  man-hours  to  hours  flown  by 
an  FIS  for  a  specified  period.  The  POMO  concept  suggests 
that  assigning  certain  specialists  to  the  flightline  is 
a  more  efficient  use  of  manpower.  These  specialists  can 
perform  in  their  own  fields  of  expertise,  but  can  also 
assist  in  generalized  maintenance  tasks  such  as  aircraft 
inspections  and  routine  servicing.  Maintenance  produc¬ 
tivity  can  be  increased  in  the  following  two  ways  using 


this  hypothesis  variable:  (1)  increasing  the  number  of 
sorties  while  holding  the  amount  of  man-hours  constant, 
or  (2)  flying  the  same  number  of  sorties  but  showing  a 
decreased  amount  of  maintenance  man-hours  expended.  In 
either  case,  POMO  advocates  claim  that  Man-hours  per  Fly¬ 
ing  Hour  will  decrease. 

Quality  Hypotheses 

Hypothesis  7.  Ground  Abort  Rates  will  decrease. 

The  hypothesis  variable  is  Ground  Abort  Rate  which  is 
found  by  dividing  the  number  of  ground  aborts  by  the  total 
of  sorties  flown  plus  ground  aborts.  Many  ground  aborts 
occur  due  to  entirely  unpredictable  maintenance  problems. 
However,  such  an  abort  can  also  be  caused  by  carelessness 
or  "quick  fix"  type  repairs.  Therefore,  a  low  number  of 
ground  aborts  may  indicate  high  maintenance  quality. 

Hence,  a  decrease  in  the  Ground  Abort  Rate  will  reflect 
an  increase  in  the  quality  of  maintenance  performed. 

Hypothesis  8 ».  Air  Abort  Rates  will  decrease.  The 
hypothesis  variable  is  the  Air  Abort  Rate  defined  as  the 
number  of  air  aborts  per  total  sorties  flown.  A  decrease 
in  the  Air  Abort  Rate  will  indicate  an  increase  in  main¬ 
tenance  quality  for  the  same  reasons  cited  above  with  a 
decrease  in  the  Ground  Abort  Rate. 
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Hypothesis  9.  Code-3  Break  Rates  will  decrease. 

The  hypothesis  variable  is  the  Code- 3  Break  Rate  which  is 
the  number  of  code-3  aircraft  divided  by  the  total  ground 
aborts  plus  sorties  flown.  Theoretically,  if  an  aircraft 
is  maintained  with  high  quality  standards  it  will  be  less 
liable  to  develop  a  system  malfunction.  Therefore,  since 
POMO  claims  to  improve  maintenance  quality,  the  grounding 
code-3  break  will  happen  less  frequently  and  its  break 
rate  will  be  lower. 

Hypothesis  10.  Cannibalization  Rates  will  decrease. 
The  hypothesis  variable  is  the  Cannibalization  Rate 
defined  as  cannibalizations  per  sorties  flown  by  time  period. 
If  maintenance  quality  is  truly  stressed  in  a  POMO  organi¬ 
zation,  managers  at  the  lower  production  levels  will  be 
more  available  to  preclude  indiscriminant  cannibaliza¬ 
tions.  The  cannibalized  part  or  the  components  that 
surround  it  always  run  the  risk  of  being  damaged  during 
hasty  removal  and  replacement  actions.  Maintenance  mana¬ 
gers  also  realize  that  cannibalization  actions  always 
generate  additional  work,  even  in  the  case  of  a  so-called 
"convenience  cann."  This  hypothesis  is  more  directly 
affected  by  management  actions  than  these  listed  previously. 

Data  Collection 

The  data  for  this  research  were  obtained  from 
Headquarters  ADTAC/LGXI  and  from  the  individual  monthly 
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maintenance  summaries  prepared  by  each  FIS.  Inclusive 
dates  for  this  data  were  from  December  1977  through  Decern-  ^ 
ber  1981.  As  mentioned  previously,  the  data  were  broken 
down  into  three  specific  time  periods  or  groups:  pre-POMO, 
post-POMO,  and  post-post-POMO.  With  data  obtained,  the 
next  step  was  to  specifically  discuss  the  methods  used 
for  data  analysis. 


Data  Analysis 

Data  for  each  hypothesis  variable  were  analyzed 
separately  for  all  F-106  FISs  in  the  aggregate.  For 
example,  the  NMCM-U  rate  variable  was  analyzed  by  com¬ 
bining  pre-POMO  rates  for  all  five  FISs  and  comparing  them 
with  the  combined  rates  for  post-POMO  and  post-post-POMO 
data  from  all  five  FISs.  Combining  all  FIS  data  this  way 
better  revealed  significant  differences  between  groups. 
These  differences  were  due  to  the  POMO  changeover  itself 
rather  than  the  individual  effects  from  each  FIS.  A 
second  part  of  the  data  analysis  compared  pre-POMO  data 
for  hypotheses  variables  with  post-post-POMO  data.  This 
comparison  was  also  designed  to  reveal  any  changes  in  the 
hypotheses  variables  for  the  long  run.  Several  statis¬ 
tical  tests  were  designed  to  show  an  increase,  decrease, 
or  no  change  in  maintenance  productivity  and  quality  due 
to  POMO.  General  conclusions  were  then  made  about  the 
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productivity  and  quality  of  maintenance  under  the  POMO 
concept  after  performing  these  tests  on  the  data. 

All  hypotheses  variables  were  individually  ana¬ 
lyzed  using  parametric  statistical  tests.  Previous 
research  analyzed  similar  hypotheses  variables  by  observ¬ 
ing  differences  between  pre-POMO  and  post-POMO  data 
(3:40-42).  However,  by  observing  the  differences  between 
pre-POMO,  post-POMO  and  post-post-POMO  data,  this  study 
went  beyond  this  earlier  research.  The  present  study 
offered  a  second  feature  by  comparing  pre-POMO  data  to 
post-post-POMO  data  for  determining  whether  POMO  has  had 
any  long-term  impact  on  maintenance  productivity  and 
quality. 

The  first  part  of  the  analysis  of  the  data 
involved  using  the  parametric  statistical  test,  One-Way 
Analysis  of  Variance,  with  Duncan's  Multiple  Range  Test 
to  determine  if  significant  differences  existed  between 
the  means  of  the  hypothesis  variable  data  for  each  of  the 
three  periods:  pre-,  post-,  and  post-post-POMO.  These 
tests  indicated  whether  or  not  there  was  a  significant 
statistical  difference  between  the  means  of  the  data  in 
periods  for  each  variable.  When  there  was  a  significant 
difference,  it  could  be  concluded  that  the  POMO  concept 
was  a  possible  cause  of  this  difference. 
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The  One-Way  Analysis  of  Variance  is  a  parametric 
statistical  test  used  for  comparing  two  or  more  popula¬ 
tion  or  sample  means. 

The  general  hypotheses  are: 


H 


=  y2  =  y3  •**  = 


H  :  at  least  two  of  the  means  differ 
a 


Test  statistic  F  = 


MST 

MSE 


.  Rejection  region  F  >  F^ , (k-1) , (n-k) 


where  k  is  the  numerator  degrees  of  freedom  associated 
with  the  MST,  and  (n-k)  is  the  denominator  degrees  of 
freedom  associated  with  the  MSE  (8:461) . 

The  Duncan's  Multiple  Range  Test  is  a  parametric 
statistical  test  comparing  the  means  of  k  subsets  of  data. 
A  key  advantage  of  this  test  is  its  control  of  Type  I 
errors  (deciding  in  favor  of  the  research  hypothesis  when 
in  fact  the  null  hypothesis  is  true).  Duncan's  Multiple 
Range  Test  also  groups  the  means  of  various  sets  of  data 
into  the  same  subsets  if  the  means  are  not  significantly 
different. 

The  general  hypothesis  is: 

1.  Order  the  means  of  the  sets  of  data 
smallest,  X^  =  largest. 

-  *u> 


i//~nl 


2.  Define  R  = 


j  >  i 


3-  H0=  U(J)  -  M(i) 

V  “(j)  >  Ni) 

If  Hq  is  true  then  Duncan's  multiple  range  tables 
provide  r  where  P  (R  >  r|p,f)  =  .05  or  .01  (9:427-429). 

The  preceding  tests  were  done  on  all  hypothesis 
variables  to  determine  whether  or  not  significant  differ¬ 
ences  existed  among  the  means  of  the  three  groups  of  data 
for  each  hypothesis  variable. 

The  second  part  of  this  research  data  analysis 
technique  used  the  parametric  test,  "Large  Sample  Test  of 
Significance."  This  test  could  reveal  any  significant 
difference  in  the  hypothesis  variables  between  pre-POMO 
and  post-post-POMO  data.  Ultimately,  the  Large  Sample 
Test  of  Significance  was  used  to  determine  what  effect  the 
POMO  concept  had  on  the  research  hypothesis  variables. 

More  specifically,  were  there  increases,  decreases,  or  no 
change  on  the  hypothesis  variables  because  of  the  imple¬ 
mentation  of  POMO. 

The  Large  Sample  Test  of  Significance  of  an  hypo¬ 
thesis  for  -  u2  =  0  was  used  to  detect  any  difference 
between  the  means  of  pre-POMO  and  post-post-POMO  hypothesis 
variables.  The  hypothesis  variables  were  analyzed  using 
one-tailed  hypothesis  test  rejection  regions  with  a  sig¬ 
nificance  level  of  a  =  0.05  in  all  cases.  The  one-tailed 
test  was  used  because  it  reflects  whether  increases. 
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decreases  or  no  change  occurred  between  the  pre-POMO  data 
and  the  post-post-POMO  data. 

The  general  test  hypothesis  for  the  Large  Sample 
test  of  an  hypothesis  for  y1  -  y2  is: 

Hq:  (y^  -  y2)  =0  no  change 

H  :  (y.  -  y0)  <  0  increase 

cl  1  2! 

(y 1  -  y2)  >  0  decrease 
Test  statistic 


with  (n1+n2~2)  d.f. 


Rejection  region: 


Z  .  <  -Z  increase 

obs  a 


!obs  > 


a 


decrease 


where  a  is  obtained  from  statistical  tables  such  that 

P(Z  ,  >  Z  )  =  .05. 

oos  a 

Properties  of  the  sampling  distribution  of 
( -  X2)  for  Large  Sample  test  hypothesis  are  as  follows 
1.  The  sampling  distribution  of  (X^  -  X2)  is 
approximately  normal  for  large  samples. 
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2.  The  mean  of  the  sampling  distribution  of 
(X.,  -  X2>  is  (y^  -  y2> • 

3.  If  the  two  samples  are  independent  the  stan 
dard  deviation  of  the  sampling  distribution  is 


2  2  2  2 
where  and  a2  represented  by  s^  and  s2  are  the  variances 

of  the  two  populations  being  sampled  and  n1  and  n2  are  the 
representative  sample  sizes  (8:247-248). 

The  research  hypothesis  variables  were  analyzed 
at  the  0.05  significance  level  with  the  premise  that  the 
POMO  concept  should  contribute  to  increased  aircraft  main¬ 
tenance  productivity  and  quality. 

For  hypothesis  2,  3,  4,  6,  7,  8,  9,  and  10, 
improved  maintenance  performance  was  reflected  by  a 
decrease  in  the  hypothesis  variable  from  the  pre-POMO 
period  to  the  post-post-POMO  period.  The  hypothesis 
alternatives  were: 

Hq:  'Ji”y2  =  ®  no  c^an9e 

H  :  y.  -  y.  >  0  decrease 

a  l  t 

For  hypotheses  1  and  5  improved  maintenance  performance 
was  reflected  by  an  increase  in  the  hypothesis  variable 
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from  the  pre-POMO  to  the  post-post-POMO  period.  The 
hypothesis  alternatives  were: 

Hq:  y^  -  ~  0  no  change 

Ha:  increase 

The  hypothesis  showed  whether  or  not  there  was  no  change, 
a  decrease,  or  an  increase  in  the  pre-POMO  and  post-POMO 
hypothesis  variables.  These  results  depended  on  the  sign 
of  the  computed  test  statistic  and  whether  or  not  it 
fell  into  the  rejection  region  of  the  null  hypothesis. 

For  example,  if  the  test  statistic  (2)  for  a  particul-r 
hypothesis  variable  did  not  fall  within  the  rejection 
region,  insufficient  evidence  existed  at  the  a  =  .05 
level  to  reject  the  null  hypothesis.  The  conclusion  was 
that  no  change  occurred  in  the  pre-POMO  and  post-post-POMO 
data.  If  the  test  statistic  (Z)  fell  into  the  rejection 
region,  the  null  hypothesis  (Hq)  was  rejected.  It  was 
then  concluded  that  either  an  increase  or  decrease  occurred 
in  the  pre-POMO  and  post-post-POMO  data  means,  depending 
on  the  sign  of  the  test  statistic.  The  results  of  data 
analysis  are  discussed  in  Chapter  IV. 

Assumptions  and  Limitations 
The  purpose  of  this  section  is  to  discuss  the 
assumptions  and  limitations  encountered  with  this  research 
design. 
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Assumptions 


The  major  assumption  of  this  research  effort  was 
that  maintenance  productivity  and  quality  variables  were 
included  in  the  study  only  if  they  were  directly  related 
to  and  would  be  significantly  affected  by  the  implementa¬ 
tion  of  the  POMO.  In  other  words,  the  POMO  concept  was 
assumed  to  be  the  primary  factor  impacting  the  hypotheses 
variables. 

Specific  assumptions  include: 

1.  Maintenance  manpower  availability  has  not 
significantly  changed  throughout  the  three  periods. 
Previous  research  and  communications  with  manpower  experts 
at  all  FISs  and  Headquarters  ADTAC,  indicated  average 
manpower  levels  of  466  for  Period  1,  450  for  Period  2, 
and  470  for  Period  3  (3:111). 

2.  Skill  levels  of  the  maintenance  personnel  have 
not  changed  significantly  over  the  three  periods  (3:111) . 

Limitations 

A  major  limitation  of  this  research  concerned  the 
quality  hypotheses.  The  difficulty  lay  in  attempting  to 
represent  qualitative  maintenance  management  concepts 
in  the  quantitative  forms  of  numerical  data  and  statis¬ 
tics. 

This  study  also  relied  on  the  integrity  of  ADTAC 
Maintenance  Data  Collection  (MDC)  records  used  for 


34 


developing  the  input  data  base.  Inaccurate  F-106  main¬ 
tenance  data  could  have  yielded  statistical  results  which 
failed  to  represent  reality. 

Another  problem  arose  in  categorizing  FISs  pre¬ 
cisely  into  pre-POMO  and  post-POMO  periods  since  MDC 
data  was  only  available  from  January  1977  through  December 
1981.  For  example,  the  48th  FIS  at  Langley  AFB  was 
actually  well  into  POMO  conversion  between  January  1977 
to  December  1977,  the  standard  pre-POMO  cutoff  dates. 
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CHAPTER  IV 


DATA  ANALYSIS  AND  RESULTS 

An  analysis  of  maintenance  data  from  the  five 
ADTAC  FISs  provided  both  significant  and  insignificant 
statistical  results  from  the  hypotheses  tested.  This 
chapter  presents  and  discusses  the  data  analysis  used  to 
support  or  to  reject  each  of  the  ten  research  hypotheses 
concerning  POMO's  impact  on  aircraft  maintenance.  The 
chapter  also  includes  a  data  analysis  overview  and  a  dis¬ 
cussion  of  the  statistical  test  results  (One-way  ANOVA, 
Duncan's  Multiple  Range  and  Large  Sample  Test  of  Signifi¬ 
cance)  for  each  hypothesis. 

Overview  of  Data  Analysis 
The  overall  data  analysis  for  this  study  follows 
the  two-part  strategy  presented  in  Chapter  III.  Data  for 
each  hypothesis  variable  for  all  five  FISs  were  grouped 
according  to  time  period.  Statistical  tests  were  then 
performed  to  determine  whether  or  not  significant  differ¬ 
ences  existed  between  the  time  periods  of  combined  data. 
Each  discussion  of  hypothesis  test  results  first  gives  an 
outcome  of  the  analysis  of  variance  (One-way  ANOVA)  for 
the  pre-POMO,  post-POMO  and  post-post-POMO  periods  of 
data.  The  second  part  of  each  discussion  compares 


pre-POMO  with  post-post-POMO  data  using  the  Large  Sample 
Test  of  Significance.  Raw  data  inputs  for  the  tests  are 
identified  by  hypothesis  variable  and  PIS  for  each  pre-, 
post-  or  post-post-POMO  period.  Appendix  A  contains  a 
complete  list  of  the  raw  data. 

Table  1  shows  an  aggregation  F-106  FIS  data  for 
each  research  hypothesis  variable.  The  table  also  lists 
means  and  standard  deviations  for  the  variables  in  each  of 
the  three  periods.  Results  of  the  one-way  analysis  of 
variance  are  presented  in  Table  2.  Here,  individual  hypo¬ 
thesis  variable  F-ratios  are  used  to  either  confirm  or 
deny  significant  changes  in  the  variables  among  the  differ¬ 
ent  periods.  Actual  computer  results  for  this  test  are 
grouped  by  research  hypothesis  and  are  provided  in  Appen¬ 
dix  B.  Table  3  presents  the  Duncan's  Multiple  Range  Test 
results.  This  table  breaks  hypothesis  variable  means  into 
groups  when  significant  differences  occur  among  the  means. 
The  computer  results  of  Duncan's  test  are  also  found  in 
Appendix  B. 

Table  4  presents  results  of  the  Large  Sample  Test 
of  Significance  which  compares  pre-POMO  and  post-post-POMO 
data  (period  1  versus  period  3)  for  each  hypothesis  vari¬ 
able.  Significant  differences  in  periods  for  each  vari¬ 
able  on  the  table  are  either  supported  or  rejected  using 
the  appropriate  test  statistic  (ZQ^S) .  All  statistical 
tests  are  conducted  at  a  0.05  level  of  significance.  The 
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following  section  discusses  and  evaluates  these  statis¬ 
tical  test  results  for  each  research  hypothesis. 

Results  of  Statistical  Tests  for 
the  Hypothesis  Variables 

Productivity  Hypotheses 

Hypothesis  1.  FMC  Rate.  POMO  will  increase  the 
FMC  Rate.  The  results  of  the  Analysis  of  Variance  test 
(ANOVA)  as  shown  in  Table  2  produced  an  F-ratio  of  33.87. 
This  led  to  a  rejection  of  the  null  hypothesis  F  =  33.87  > 

F  0,.,  2,  177  =  3.00  and  a  conclusion  that  at  least  two  of 
the  FMC  Rates  means  differed  for  the  three  periods.  This 
finding  was  supported  by  Duncan's  Multiple  Range  Test  which 
separated  the  means  into  three  distinct  groups  (Table  3) . 

The  results  of  the  Large  Sample  Test  of  Signifi¬ 
cance  gave  a  Z  value  of  8.32.  This  value  also  allowed 
rejection  of  the  null  hypothesis  -  n2)  =0: 

Test  statistic  Z  -  8.32 

Rejection  region  ZQbs  K  ”za  increase 

Z  .  >  Z  decrease 

obs  a 

Z  =  1.645 
00 

Reject  Hq;  8.32  >  1.645. 

However,  this  test  disclosed  a  significant  decrease  in  the 
hypothesis  variable  value  rather  than  the  increase  in  FMC 
Rates  predicted  with  POMO's  implementation.  Table  1  shows 
rates  of  63.7  percent  for  pre-POMO  and  47.5  percent  for 
post-post-POMO  periods.  Because  of  this  decrease,  further 


tests  were  conducted  on  additional  non-hypothesis  vari¬ 
ables  including  Partial  Mission  Capable  (PMC)  Rate  and 
Partial  Mission  Capable  Supply  (PMCS)  Rates.  When  the 
PMC  Rates  were  added  to  the  FMC  Rates  no  significant  dif¬ 
ferences  were  found  between  the  means  of  data  for  pre-POMO 
and  post-post-POMO  periods.  Adding  PMC  to  FMC  Rates  for 
the  post-POMO  period  did  show  an  increase  for  period  2 
only  (see  Appendix  B) .  Further  analysis  revealed  that  the 
PMC  Rate  increase  was  caused  largely  by  significantly 
higher  Partial  Mission  Capable,  Supply  (PMCS)  Rates.  From  1977 
through  1981  PMCS  Rates  grew  from  3.1  percent  to  14  per¬ 
cent.  Partial  Mission  Capable,  Maintenance  (PMCM)  Rates 
also  increased  during  this  time  frame  from  1.4  percent  to 
3.9  percent  (Appendix  B) .  Though  this  is  a  significant 
increase,  it  did  not  cause  as  much  of  a  change  in  PMC 
Rates  as  did  the  increase  in  PMCS  Rates. 

Thus,  considered  alone,  FMC  Rates  decreased  sig¬ 
nificantly  and  failed  to  support  hypothesis  1  that  POMO 
would  increase  them.  However,  combining  FMC  and  PMC  rate 
data  disclosed  no  significant  long-term  difference  between 
pre-POMO  and  post-post-POMO  periods. 

Hypothesis  2.  Average  Turnaround  Times.  POMO 
will  decrease  Average  Turnaround  Times.  Results  of  the 
ANOVA  for  hypothesis  2  gave  the  following  means  for  the 
ATT  hypothesis  variable:  pre-POMO  (period  1)  10.8, 
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post-POMO  (period  2)  8.51,  and  post-post-POMO  (period  3 
11.60  (Table  1) .  The  F-ratio  was  11.69  (Table  2)  which 
led  to  a  rejection  of  the  null  hypothesis.  In  this  case, 
Duncan's  Multiple  Range  Test  grouped  periods  1  and  3 
together  (showing  no  significant  difference),  and  grouped 
period  2  by  itself  (Table  3) . 

Results  of  the  Large  Sample  Test  were  (Table  4) : 
Test  statistic  Z  =  -1.59 
Rejection  region  Z  >  1.645,  <  -1.645 
Since  Z  ^  did  not  fall  within  the  rejection  region, 
insufficient  evidence  existed  to  reject  the  null  hypo¬ 
thesis.  This  result  indicated  that  there  were  no  signifi¬ 
cant  differences  between  the  Average  Turnaround  Times  for 
pre-POMO  and  post-post-POMO  periods. 

Thus,  the  results  from  these  tests  failed  to  sup¬ 
port  hypothesis  2  that  POMO  will  decrease  ATT.  Although 
there  was  a  slight  increase  in  times  from  period  1  to 
period  2,  the  ATT  revealed  no  significant  change  between 
period  1  and  period  3. 

Hypothesis  3.  Not  Mission  Capable  Maintenance- 
Unscheduled.  POMO  will  decrease  NMCM-U  Rates.  As 
revealed  in  Table  1,  the  means  for  the  NMCM-U  Rates  were: 
period  1,  16.14;  period  2,  11.54;  and  period  3,  16.52. 

The  ANOVA  provided  an  F-ratio  of  13.76  (Table  2)  resulting 
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in  a  rejection  of  the  null  hypothesis  F  =  13.76  >  F  2, 
147  (3.00).  Duncan's  Multiple  Range  Test  grouped  the 
means  from  periods  1  and  3  together,  and  grouped  the  mean 
of  period  2  by  itself  (Table  3) . 

The  Large  Sample  Test  of  Significance  results 
were  (Table  4) : 

Test  statistic  Z  =  -0.35 
Rejection  region  Z  >  1.645,  <  -1.645 
Zobs  not  within  the  rejection  region  so  it  was 

concluded  that  no  significant  differences  existed  between 
the  NMCM-U  Rates  for  periods  1  and  3. 

The  results  of  the  statistical  tests  for  hypo¬ 
thesis  3,  NMCM-U  Rates,  revealed  no  significant  change 
in  the  data  for  the  first  and  third  periods.  Although 
the  Analysis  of  Variance  revealed  a  decrease  in  NMCM-U 
Rates  for  period  2,  the  rates  increased  again  in  period  3 
to  match  the  pre-POMO  level.  Therefore,  the  overall 
NMCM-U  Rates  were  not  significantly  affected  by  the  POMO 
concept . 


Hypothesis  4.  Not  Mission  Capable  Maintenance- 
Scheduled  (NMCM-S)  Rates.  POMO  will  decrease  NMCM-S 
Rates.  Data  analysis  of  this  hypothesis  variable  resulted 
in  means  of  period  1,  9.04;  period  2,  3.17;  and  period  3, 
3.84  (Table  1). 
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The  ANOVA  results  provided  an  F-ratio  of  70.97 
(Table  2)  which  led  to  a  rejection  of  the  null  hypothesis. 
This  large  F-ratio  indicated  a  rather  significant  differ¬ 
ence  in  the  data  means.  Therefore,  the  researchers  con¬ 
cluded  that  at  least  two  of  the  means  for  the  three  periods 
differed.  F  =  70.97  >  F  Q5,  2,  147  (3.00).  Duncan's 
Multiple  Range  Test  supported  these  findings  by  grouping 
the  means  of  periods  2  and  3  together  and  period  1  alone 
(Table  3) . 

The  results  of  the  Large  Sample  Test  for  Signifi¬ 
cance  also  revealed  a  significant  difference  between  the 
means  of  NMCM-S  Rates  for  pre-POMO  and  post-post-POMO 
periods  (Table  4) . 

Test  statistic  Z  =  8.97 
Rejection  Z  >  1.645,  <  -1.645 
Since  zobg  *  8.97  >  1.645,  the  null  hypothesis  was 
rejected  and  it  was  concluded  that  the  NMCM-S  Fates  sig¬ 
nificantly  decreased  from  period  1  to  period  3. 

Overall,  the  results  from  all  tests  on  hypothesis 
variable  4  (NMCM-S  Rates)  statistically  supported  the  con¬ 
clusion  that  the  POMO  concept  appears  to  have  decreased 
the  NMCM-S  Rates. 

Hypothesis  5.  Aircraft  Scheduling  Effectiveness. 
POMO  will  increase  Scheduling  Effectiveness  Rates.  Means 
of  the  Scheduling  Effectiveness  data  were:  period  1,  71.95; 


period  2,  79.06;  and  period  3,  78.09  (Table  1).  The  ANOVA 
results  shown  in  Table  2  presented  an  F-ratio  of  9.23 
with  a  rejection  of  the  null  hypothesis  and  conclusion 
that  at  least  two  of  the  group  means  differed.  Results 
of  Duncan's  Multiple  Range  Test  grouped  the  means  of 
periods  2  and  3  together  and  grouped  period  1  individually. 

The  results  of  the  Large  Sample  Test  for  Signifi¬ 
cance  of  period  1  versus  period  3  were  as  follows: 

Test  statistic  Z  =  -3.53 
Rejection  region  Z  >  1.645,  <  -1.645 
A  ZQbg  =  -3.53  <-1.645  rejected  the  null  hypothesis  and 

concluded  that  Scheduling  Effectiveness  significantly 
increased  from  the  pre-POMO  to  the  post-post-POMO  period. 

Results  from  the  analysis  of  the  statistical  tests 
for  Scheduling  Effectiveness  indicated  support  for  hypo¬ 
thesis  4. 

Therefore,  the  researchers  concluded  that  ADTAC 
Scheduling  Effectiveness  increased  under  the  POMO  concept. 

Hypothesis  6.  Man-hours  per  Flying  Hour  (MH/FH) . 
POMO  will  decrease  Maintenance  Man-hours  per  Flying  Hour. 
The  means  of  this  data  group  were  41.8  for  period  1,  45.3 
for  period  2  and  45.9  for  period  3.  Man-hour  per  Flying 
Hour  data  prior  to  1979  were  available  at  only  three  of 
the  five  FISs.  This  problem  did  not  totally  invalidate 
the  data  that  were  gathered  for  testing  this  research 


hypothesis,  however.  The  rejection  region  for  the  null 
hypothesis  in  the  Analysis  of  Variance  was  F  gg,  2,  105  = 
3.08  instead  of  3.00.  The  ANOVA  F-ratio  of  1.78  for  hypo¬ 
thesis  6  (Table  2)  was  insufficient  to  reject  the  null 
hypothesis.  Duncan's  Multiple  Range  Test  (Table  3) 
grouped  the  means  of  all  three  periods  together.  Such  a 
single  grouping  indicated  that  no  significant  difference 
existed  among  the  means  for  the  three  periods. 

Results  of  the  Large  Sample  Test  for  Significance 
(Table  4)  were: 

Test  statistic  «  -1.70 

Rejection  region  Z  >  1.645,  <  -1.645 
Zobs  *  <  “1*645,  which  fell  within  the  rejection 

region  indicating  a  significant  increase  in  Man-hours 
per  Flying  Hour  from  period  1  to  period  3. 

Overall  results  from  the  statistical  tests  on  the 
MH/FH  hypothesis  variable  revealed  two  separate  outcomes. 
The  ANOVA  and  Duncan's  tests  provided  no  significant  dif¬ 
ference  between  the  three  periods,  while  the  Large  Sample 
Test  of  Significance  detected  a  significant,  though  small, 
increase  in  MH/FH  from  period  1  to  period  3.  None  of  the 
test  results  supported  hypothesis  6  that  MH/FH  would 
decrease  with  POMO.  As  mentioned  previously  in  the 
assumptions  section,  communications  with  Headquarters  ADTAC 
indicated  that  manpower  levels  have  not  changed  signifi¬ 
cantly  from  1977  through  1981. 
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Quality  Hypotheses 


Hypothesis  7.  Ground  Abort  Rates.  POMO  will 
decrease  Ground  Abort  Rates.  The  means  of  the  Ground 
Abort  Rates  for  the  three  periods  (Table  1)  were: 
period  1,  3.22,  period  2,  2.97;  and  period  3,  2.68.  The 
ANOVA  F-ratio  of  1.35  (Table  2)  was  insufficient  to  reject 
the  null  hypothesis.  Duncan's  Multiple  Range  Test 
(Table  3)  supported  this  result  by  grouping  the  means  of 
the  three  periods  together,  indicating  no  significant 
difference. 

The  results  of  the  Large  Sample  Test  of  Signifi¬ 
cance  were  (Table  4) : 

Test  statistic  Z  =  1.78 
Rejection  region  Z  >  1.645,  <  -1.645 
The  test  statistic  fell  within  the  rejection  region  indi¬ 
cating  a  significant  decrease  in  the  means  of  the  hypo¬ 
thesis  variable  between  pre-POMO  and  post-post-POMO 
periods. 

Overall  results  for  the  data  analysis  of  hypo¬ 
thesis  7  disclosed  no  significant  change  in  the  Ground 
Abort  Rates  with  ANOVA  or  Duncan's.  However,  the  Large 
Sample  Test  of  Significance  for  period  1  versus  period  3 
supported  hypothesis  7  that  the  POMO  concept  would  decrease 
Ground  Abort  Rates. 
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Hypothesis  8.  Air  Abort  Rates.  POMO  will 
decrease  Air  Abort  Rates.  As  shown  in  Table  1  the  means 
for  the  Air  Abort  Rates  were:  period  1,  0.93;  period  2, 
1.13;  and  period  3,  0.56.  The  Analysis  of  Variance 
results  provided  an  F-ratio  of  9.94  (Table  2)  and  there¬ 
fore  a  rejection  of  the  null  hypothesis.  Duncan's 
Multiple  Range  Test  supported  this  result  by  grouping 
period  3  alone  and  period  1  with  period  2  (Table  3) . 

Results  of  the  Large  Sample  Test  of  Significance 
(from  Table  4)  were: 

Test  statistic  Z  =  3.00 
Rejection  region  Z  >  1.645,  <  -1.645 
Zobs  >  1*645  necessitated  rejecting  the  null  hypothesis 
and  concluding  that  a  significant  decrease  occurred  in 
the  means  of  the  data  between  period  1  and  period  3. 

Overall  statistical  analysis  of  the  hypothesis 
variable  supported  hypothesis  8  that  POMO  would  decrease 
Air  Abort  Rates. 

Hypothesis  9.  Code- 3  Break  Rates.  POMO  will 
reduce  Code-3  Break  Rates.  Data  analysis  from  Table  1 
gave  the  means  for  the  Code-3  Break  Rates  as  follows: 
period  1,  36.3;  period  2,  39.4;  and  period  3,  32.1.  The 
F-ratio  from  the  ANOVA  results  was  11.45  (Table  2) ,  a 
value  which  caused  rejection  of  the  null  hypothesis. 
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Duncan's  Multiple  Range  Test  results  from  Table  3  separated 
the  means  into  three  separate  groups. 

Results  of  the  Large  Sample  Test  of  Significance 
(Table  4)  were: 

Test  statistic  Z  =  2.65 
Rejection  region  Z  >  1.645,  <  -1.645 
Zobs  ~  2  .65  >  1.645  led  to  a  rejection  of  the  null  hypo¬ 
thesis  and  a  conclusion  that  a  significant  decrease  in 
Code-3  Break  Rates  occurred  from  period  1  to  period  3. 

Overall  results  of  the  statistical  tests  on  the 
Code-3  Break  Rates  supported  hypothesis  9  that  the  POMO 
concept  would  reduce  the  Code-3  Break  Rates. 

Hypothesis  10.  Cannibalization  Rates  (Cann  Rates) . 
POMO  will  reduce  Cann  Rates.  From  Table  1  the  Cann  Rates 
means  for  the  three  test  periods  were:  period  1,  6.09; 
period  2,  7.56;  and  period  3,  7.59.  The  ANOVA  (Table  2) 
resulted  in  an  F-ratio  of  1.98  which  indicated  insufficient 
evidence  for  rejection  of  the  null  hypothesis.  Duncan's 
Multiple  Range  Test  supported  this  conclusion  by  grouping 
the  means  of  the  three  periods  together. 

The  Large  Sample  Test  of  Significance  results 
from  Table  4  were: 

Test  statistic  Z  =  -1.65 
Rejection  region  Z  >  1.645,  <  1.645 


Zobs  =  "1*65,  <  1.645  and  led  to  a  rejection  of  the  null 
hypothesis. 

The  results  for  all  statistical  tests  on  FIS  data 
for  Cannibalization  Rates  did  not  agree.  The  ANOVA  and 
Duncan's  tests  resulted  in  insufficient  evidence  to 
support  any  significant  change  in  the  rates  among  the 
three  periods.  The  Large  Sample  Test  of  Significance, 
however,  indicated  a  slight  increase  in  Cannibalization 
Rates  from  period  1  to  period  3. 

The  next  chapter  discusses  final  conclusions 
concerning  POMO's  effect  on  these  research  variables. 
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CHAPTER  V 


CONCLUSIONS 

This  chapter  provides  final  research  conclusions 
concerning  how  implementing  POMO  has  impacted  ADTAC  air¬ 
craft  maintenance  productivity  and  quality.  First,  the 
research  findings  are  summarized  according  to  their  produc 
tivity  and  quality  categories.  Overall  conclusions  for 
POMO  and  their  implications  for  managers  are  then  pre¬ 
sented.  Finally,  recommendations  and  topics  for  suggested 
future  research  are  identified. 

Productivity 

ADTAC' s  conversion  to  the  POMO  concept  has  reaped 
limited  benefits  in  terms  of  maintenance  productivity. 
Higher  productivity  levels  were  indicated  by  a  signifi¬ 
cant  drop  in  the  Not  Mission  Capable,  Maintenance- 
Scheduled  (NMCM-S)  Rate  and  an  increase  in  aircraft  Sched¬ 
uling  Effectiveness  (Table  5) .  The  four  remaining 
productivity-oriented  research  hypotheses,  however,  were 
not  supported  by  statistical  results. 

Hypothesis  1 

POMO  will  increase  the  FMC  Rate.  The  research  did 
not  support  this  hypothesis.  In  fact,  the  FMC  Rate 


TABLE  5--Continued 


variable  constantly  decreased  throughout  the  data  base 
period  and  seemingly  indicated  degraded  productivity  due 
to  POMO.  Further  investigation,  however,  revealed  that 
the  greatest  factor  contributing  to  the  lower  FMC  Rate 
was  actually  a  parts  supply  problem  which  rendered  aircraft 
only  Partial  Mission-Capable,  Supply  (PMCS) . 

It  should  be  recognized  here  that  the  PMCM  Rate 
also  increased  under  POMO,  even  though  this  increase  was 
slight  in  comparison  to  the  higher  PMCS  Rate.  A  possible 
cause  for  the  higher  PMCM  Rate  may  have  been  due  to 
increased  emphasis  on  sortie  production  with  POMO.  Per¬ 
haps  maintenance  decision  makers  were  more  likely  to  allow 
a  PMCM  aircraft  to  fly  rather  than  to  complete  its  repair 
and  upgrade  its  status  to  FMC. 

Hypothesis  2 

POMO  will  decrease  Average  Turnaround  Times.  The 
research  did  not  support  this  hypothesis.  These  results 
infer  that  assigning  specialists  to  the  AGS  flightline 
and  lowering  decision  making  to  unit  production  levels 
did  not  speed  up  the  aircraft  turnaround  process. 

Hypothesis  3 

POMO  will  decrease  NMCM-U  Rates.  The  research 
test  results  were  inconclusive  and  therefore  did  not 
support  this  hypothesis.  Pre-POMO  through  post-post-POMO 
NMCM-U  Rates  showed  no  statistically  significant  change. 


This  indicates  that  little  change  occurred  in  the  average 
time  that  ADTAC  aircraft  underwent  maintenance  for  unex¬ 
pected  grounding  conditions. 

Hypothesis  4 

POMO  will  decrease  NMCM-S  Rates.  The  research  did 
support  this  hypothesis.  Less  time,  on  the  average,  was 
spent  performing  maintenance  on  aircraft  with  anticipated 
grounding  conditions.  The  bulk  of  NMCM-S  time  is 
generally  used  during  routine  scheduled  inspections. 
Inspections  of  shorter  duration  are  performed  by  AGS  on 
the  flightline,  while  EMS  is  responsible  for  the  longer 
phase  inspections.  These  findings  may  indicate  that 
cross-utilization  training  has  paid  off  in  manpower  effi¬ 
ciencies  during  the  inspection  process. 

Hypothesis  5 

Aircraft  Scheduling  Effectiveness  will  increase. 
The  research  did  support  this  hypothesis.  With  POMO, 
more  ADTAC  aircraft  flew  their  scheduled  sorties  at  the 
proper  times.  These  results  infer  that  ADTAC  maintenance 
under  POMO  placed  a  higher  emphasis  on  adhering  to  the 
daily  flying  schedule.  Perhaps  the  quicker  AGS  decision 
making  and  specialist  dispatch  capabilities  saved  many 
sorties  which  would  have  been  late  or  cancelled  otherwise. 
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Hypothesis  6 

Man-hours  per  Plying  Hour  will  decrease.  The 
research  did  not  support  this  hypothesis  due  to  inconclu¬ 
sive  test  results.  Implementing  POMO  has  had  no  appreci¬ 
able  impact  on  this  productivity  indicator.  The  POMO 
concept  did  not  bring  about  the  expected  efficiencies  in 
maintenance  manpower  due  to  cross-utilization  training. 

Quality 

The  research  also  provided  mixed  results  for 
POMO's  effect  on  maintenance  quality.  Two  of  the  four 
research  hypotheses  investigating  maintenance  quality 
showed  marked  improvements  (Table  5) .  Specifically,  these 
improvements  were  in  the  areas  of  Air  Abort  Rates  and 
Code-3  Break  Rates.  Ground  Abort  Rates  and  Cannibaliza¬ 
tion  Rates  remained  unaffected. 

Hypothesis  7 

Ground  Abort  Rates  will  decrease.  The  research 
test  results  were  inconclusive  and  did  not  support  this 
hypothesis.  Apparently,  those  maintenance  problems  which 
normally  cause  an  aircraft  to  Ground  Abort  were  not  pre¬ 
vented  by  adopting  the  POMO  philosophy. 

Hypothesis  8 


Air  Abort  Rates  will  decrease.  The  research 
results  did  support  this  hypothesis.  Under  the  POMO 


concept,  once  an  aircraft  became  airborne,  there  was 
greater  probability  that  it  would  complete  its  mission. 


Hypothesis  9 

POMO  will  reduce  Code-3  Break  Rates.  The  research 
did  support  this  hypothesis.  Serious  maintenance  prob¬ 
lems  which  ground  an  aircraft  following  a  Sortie  decreased 
under  POMO.  Improved  maintenance  quality  in  general  would 
contribute  to  such  a  decrease. 

Hypothesis  10 

Cannibalization  Rates  will  decrease.  The  research 
did  not  support  this  hypothesis.  The  Cannibalization 
Rate  variable  provided  no  conclusive  evidence  for  either 
advocating  or  rejecting  the  theory  that  POMO  improves 
maintenance  quality. 


Overall  Conclusion 

Based  on  the  results  of  this  research  effort, 
POMO  in  ADTAC  has  met  with  only  a  limited  degree  of  suc¬ 
cess  in  improving  maintenance  productivity  and  quality 
over  the  long  run.  The  POMO  concept  has  at  least  main¬ 
tained  the  pre-POMO  status  quo  and  has  at  best  slightly 
improved  those  earlier  levels  of  maintenance  achievement 
under  the  traditional  maintenance  concept. 


Implications  for  Management 


The  degree  that  these  research  results  are 
generalizable  to  other  tactical  fighter  units  is  largely 
unknown.  However,  POMO's  common  thread  of  organizational 
decentralization  runs  throughout  all  aircraft  maintenance 
currently  performed  under  APR  66-5.  A  key  objective  of 
the  concept  was  to  lower  decision  making  to  the  produc¬ 
tion  level,  thereby  affording  line  managers  greater  flexi¬ 
bility  and  freedom.  The  authors  suggest  that  such  lower 
level  decision  making  may  be  somewhat  more  effective  than 
was  the  AFR  66-1  structure. 

Another  essential  ingredient  of  the  POMO  doctrine 
was  to  permanently  station  various  critical  maintenance 
specialists  on  the  AGS  flightline.  With  the  resulting 
immediate  dispatch  capability,  specialists  were  to  help 
reduce  aircraft  turnaround  times  and  time  spent  repairing 
unscheduled  maintenance  problems.  The  research  results 
indicated  no  significant  improvement  in  these  two  main¬ 
tenance  activities. 

In  a  forerunner  to  this  study,  Foster  and  Olson 
recorded  similar  overall  findings,  ”...  POMO  appears  to 
have  little  positive  effect  on  aircraft  maintenance 
[4:108]."  They  concluded  that  POMO  showed  no  overwhelming 
improvement  for  one  of  two  reasons.  First,  perhaps  the 
true  POMO  organization  had  not  been  fully  incorporated 
by  the  time  their  study  was  conducted  in  1978.  Therefore, 


all  of  POMO's  benefits  could  not  be  realized  until  the 
concept  had  been  better  tested  by  time.  Second,  POMO 
simply  may  not  be  as  effective  as  its  designers  had  hoped. 
In  either  case,  the  less  than  expected  level  of  perform¬ 
ance  for  the  long  run  under  POMO  bears  striking  similari¬ 
ties  to  Poster  and  Olson's  conclusions.  For  whatever 
reason,  then,  the  POMO  concept's  lukewarm  impact  on  ADTAC 
aircraft  maintenance  has  shown  little  change  after  meeting 
the  test  of  time. 

This  is  not  to  say  that  POMO  has  not  been  the 
success  its  proponents  claimed  it  would  be.  Two  important 
areas  concerning  the  implementation  of  POMO  need  further 
discussion  and  consideration  in  this  section. 

First,  it  is  possible  that  the  POMO  reorganization 
of  the  maintenance  complex  is  not  the  best  method  for 
inproving  maintenance  productivity  and  quality.  For 
example,  one  particular  major  command  using  a  form  of  POMO 
believes  that  manpower  is  a  prime  determinant  of  produc¬ 
tivity.  Plans  have  been  made  to  increase  aircraft  main¬ 
tenance  manning  in  this  command's  tactical  fighter  wings 
solely  to  yield  higher  productivity.  More  details  of  these 
plans  will  be  discussed  in  the  Future  Research  section  of 
this  chapter.  Perhaps  other  variables  would  also  contri¬ 
bute  more  to  changes  in  productivity  and  quality  than  does 
organizational  change  under  the  POMO  concept.  Examining 
such  variables  was  outside  the  scope  of  this  particular 


study,  but  remains  an  important  consideration  for  later 
research. 

Second,  the  POMO  concept  may  be  better  suited  for 
deployments,  detachments,  or  forward  operating  bases 
(FOBs)  than  for  the  wing  structure.  It  is  possible  that 
POMO  reorganization  at  the  wing  level  is  justified  for 
wings  that  regularly  deploy  or  operate  from  FOBs.  This  is 
certainly  a  question  that  could  be  researched  in  the  future . 

Rec  ommenda  t ion  s 

POMO  is  a  useful  maintenance  concept  for  the  U.S. 
Air  Force.  This  study  indicates  that  maintenance  pro¬ 
ductivity  and  quality  met,  and  in  some  areas  exceeded, 
those  levels  achieved  under  the  traditional  AFR  66-1 
organization.  The  time  is  right  for  management  to  begin 
positively  identifying  weak  areas  of  POMO  whether  they  be 
organizational  or  behavioral  in  nature.  Next,  base 
level  brainstorming  sessions  and  testing  new  variations 
of  POMO  should  be  encouraged  and  guided  from  the  major 
command  level.  POMO  has  proved  itself  to  be  a  useful 
organizational  concept  for  maintenance  managers.  It 
should  not  be  discarded  as  a  failure  simply  because  the 
projected  increases  in  productivity  and  quality  did  not 
fully  materialize.  Rather,  POMO  should  be  modified  and 
improved  in  a  careful  iterative  process  involving  all 
levels  of  maintenance  management.  Only  in  this  way  can  we 
insure  that  full  advantage  of  the  POMO  concept  is  realized. 


Future  Research 


Before  presenting  recommendations  for  areas  of 
future  research,  it  is  important  to  note  that  POMO  is 
still  in  the  process  of  evolution  and  change.  During  the 
latter  stages  of  this  study  it  was  brought  to  the  atten¬ 
tion  of  the  researchers  that  manning  authorizations  for 
TAF  maintenance  organizations  will  be  changing.  Head¬ 
quarters  TAC  pointed  out  that  starting  in  fiscal  year 
1983  the  ADTAC  FISs  will  increase  in  maintenance  authori¬ 
zations  by  30  personnel  and  TAF  wings  will  increase  by 
90  to  100  personnel.  This  is  important  for  further 
research  because  of  the  impact  it  should  have  on  POMO 
organizations. 

This  research  effort  quantitatively  analyzed 
POMO's  long-term  impact  on  five  ADTAC  F-106  FISs.  However 
many  questions  concerning  this  maintenance  concept  remain 
unanswered  and  warrant  additional  investigation.  The 
following  areas  should  be  seriously  considered  for  future 
research  topics. 

Other  Major  Commands 

POMO's  performance  in  ADTAC  may  be  indicative  of 
its  impact  in  other  major  commands  under  AFR  66-5  guidance 
However,  differences  in  operational  missions,  in  aircraft 
types,  or  even  in  definitions  for  maintenance  terms  among 
the  commands  may  complicate  many  otherwise  clear 
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comparisons  with  ADTAC.  Therefore,  POMO's  impact  could 
be  more  accurately  measured  by  developing  a  separate 
research  methodology  for  each  target  command.  Many  units 
within  these  other  commands  have  recently  been  assigned 
new  fighter  aircraft  such  as  the  F-15,  F-16,  or  A-10. 

Thus,  insufficient  historical  maintenance  data  may  pre¬ 
vent  long-term  POMO  research  at  some  of  these  bases. 
Regardless  of  the  length  of  periods  analyzed,  valuable 
insight  to  POMO  will  be  gained  by  examining  its  perform¬ 
ance  within  other  major  commands. 

Behavioral  Impact 

Only  a  limited  amount  of  research  has  been  docu¬ 
mented  concerning  the  effect  POMO  has  had  on  the  mainte¬ 
nance  personnel  who  must  work  under  it.  Research  is 
needed  on  POMO's  impact  in  such  behavioral  areas  as  job 
satisfaction,  work  environment,  motivation  and  promotion 
opportunities.  A  more  comprehensive  estimation  of  POMO's 
worth  can  be  made  if  these  qualitative  findings  are  con¬ 
sidered  along  with  the  quantitative  type  research  presented 
in  this  study. 

For  example,  specific  studies  should  be  undertaken 
to  determine  POMO's  effect  on  retention  and  morale.  These 
studies  could  include  areas  such  as  identification  with 
the  mission,  cross-utilization  training,  "unionization" 
of  special ists,  experience  levels,  promotion  opportunities. 
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and  overall  general  attitudes  of  personnel  concerning  the 
POMO  concept.  Based  on  present  increases  in  TAF  manning 
authorizations  for  POMO  units,  a  separate  study  could 
examine  manpower  and  productivity  relationships. 

POMO  and  Deployments 

A  main  goal  of  POMO  not  tested  in  this  study  is 
its  ability  to  increase  deployment  effectiveness.  Studies 
ought  to  be  initiated  to  determine  whether  or  not  deploy¬ 
ments  are  actually  enhanced  under  the  POMO  concept. 
Questions  which  could  be  addressed  include:  are  the 
Aircraft  Maintenance  Units  (AMU)  mutually  autonomous,  can 
a  wing  of  four  squadrons  actually  deploy  to  four  differ¬ 
ent  locations,  are  supply  channels  sufficient  to  support 
an  entire  wing  of  three  or  four  squadrons  to  three  or 
four  different  locations,  does  sortie  generation  capa¬ 
bility  increase  or  decrease  as  compared  to  home  base 
exercises,  and  finally,  can  individual  AMUs  and  tactical 
fighter  squadrons  be  supported  in  wartime  conditions; 
and  if  so,  for  how  long  with  present  resources? 

Cost  Analysis  of  the  Imple¬ 
mentation  of  POMO 

Another  primary  goal  of  POMO  is  increasing  produc¬ 


tivity  while  reducing  costs  (12:p.l-l).  Future  research 
is  needed  to  determine  if  POMO  has  been  successful  in 
accomplishing  this  goal.  In  today's  era  of  increased 


costs  and  debates  on  military  spending  this  area  of  study 
becomes  highly  important.  Implementation  of  new  concepts 
should  be  cost-effective  as  well  as  mission-effective. 
Finally,  the  long-term  costs  of  POMO  also  deserve  future 
research . 

POMO  versus  Civilian 
Production  and 
Maintenance 

This  area  of  study  could  concentrate  on  comparing 
the  POMO  concept  of  decentralization  of  decision  making 
with  its  counterparts  in  civilian  business  and  industry. 
The  research  could  compare  and  contrast  POMO  with  the 
civilian  airline  industry  to  determine  possible  alterna¬ 
tives  to  USAF  aircraft  maintenance. 

Particular  Weapons  Systems 
and  Missions 

The  possibility  exists  that  the  POMO  concept  is 
more  compatible  with  certain  types  of  weapons  systems  per¬ 
forming  specific  operational  missions.  For  instance, 
perhaps  the  new  TAC  ground  attack  mission  for  the  F-15 
will  be  even  better  served  by  POMO  than  is  its  air  defense 
mission  in  ADTAC.  Complex  design  features  unique  to  a  par 
ticular  fighter  may  render  POMO  less  effective  than  those 
of  a  less  complicated  aircraft.  This  type  of  research 
would  involve  many  comparative  studies  of  both  aircraft 
and  missions  found  in  the  POMO  arena. 
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Other  Services 


In  an  effort  to  improve  POMO's  contributions, 
aircraft  maintenance  practices  in  the  sister  services 
should  be  evaluated  fcr  possible  U.S.  Air  Force  applica¬ 
tions.  For  example,  it  might  be  advantageous  to  compare 
POMO  to  the  Navy's  aircraft  maintenance  concept.  Addi¬ 
tional  maintenance  lessons  may  be  learned  from  inter¬ 
national  sources.  Two  prominent  examples  are  the  British 
air  battles  over  the  Falkland  Islands  and  the  Israeli 
successes  against  the  Syrian  air  forces  over  Lebanon. 
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PRE-POMO  PERIOD  1 — JANUARY-DECEMBER  1977 
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